Abstract: This study was conducted in a tertiary medical center in Kuala Lumpur, Malaysia. A total of 200 erectile dysfunction (ED) patients with 499 cases who had received pharmacological treatments for their ED participated in this study. Types, causes and factors associated with drug-related problems (DRPs) in ED patients with multiple comorbidities were assessed. A total of 244 DRPs with an average of 1.2±2.1 DRPs per patient were identified. Drug interaction contributed the most to DRPs occurrence. There was a significant higher risk of DRPs in patients with benign prostatic hyperplasia, lower urinary tract infection and elderly and endstage renal disease. Early identification of types of DRPs and factors associated may enhance their prevention and management.
Background
Erectile dysfunction (ED), formerly known as impotence, is defined as "persistent inability to attain and maintain an erection sufficient to permit satisfactory sexual performance". 1 It is a benign disorder that affects men, but the incidence increases with age as reported from 59 studies. 2 By 2025, 322 million men are predicted to have ED problems worldwide. 3 The high prevalence of ED has drawn much concern due to its profound impact on physical and psychosocial health and quality of life of sufferers and their partners. 4 Normal penile erection requires coordination between psychological, endocrine, vascular and neurological systems, and impairment or abnormalities of any of these can lead to ED. ED is classified into organic, psychogenic or mixed organic and psychogenic. 5 Organic ED is caused by vascular, neurological and hormonal disorders, whereas psychogenic ED is due to any psychological factors that can affect normal erectile function. Approximately 80% of ED cases are of organic origin with vascular disease among the most common causes of ED.
study procedures
The study was performed in accordance with the Declaration of Helsinki, and the medical ethics committee of the UMMC (reference number: 201410-705) approved the study. The committee waived the need for written informed consent from participants. Patient records and information were anonymized and de-identified prior to analysis. A total of 266 registration numbers of patients from January 2000 to December 2014 with an ICD code of F52.2 were selected, and 232 patients' medical folders were successfully retrieved from the Patient Medical Record office. Of these, 200 patients (499 cases) fulfilled the inclusion criteria ( Figure 1 ). We counted each prescription/admission/clinic visit as a single case.
inclusion criteria
• Diagnosed with any type of ED (organic, psychogenic or a combination of both) and had one or more comorbidities.
• Aged 18 years and above (pharmacological treatments for ED are indicated for patients with a minimum age of 18).
• Received pharmacological treatments, for instance, oral PDE-5 inhibitors (sildenafil, vardenafil, tadalafil), intracavernosal injection (aprostadil) or hormone replacement therapy (testosterone undecanoate and enanthate).
exclusion criteria
• Received non-pharmacological treatments, for instance, psychosexual therapy and physiotherapy, vacuum erection device, penile prosthesis and penile revascularization therapy.
Data collection
Demographic data such as age, ethnicity, body mass index (BMI) and smoking and alcohol consumption status were collected. Clinical information such as the year of ED diagnosis, chronic comorbidities and concurrent medications, severity of ED, presence and type of hypogonadism and causes of DRPs was also collected. Table 1 defines terms used in this study.
Classification and assessment of DRPs
We used the Pharmaceutical Care Network Europe (PCNE) Classification for Drug Related Problems Version 5.01 (2006) as a tool to identify the types and causes of DRPs. 
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Drug-related problems in erectile dysfunction patients
There are six primary types of problems with 21 subtypes and six primary types of causes with 33 subtypes. The DRPs and their possible causes were identified from the patients' medical records, with reference to the standard guidelines from established literature. [19] [20] [21] [22] [23] The references were used to assess the appropriateness of drug indications, appropriateness of drug and dosage, possible drug interactions and adverse drug reactions and contraindications. The authors who are pharmacists were involved in the identification and classification of DRPs.
statistical techniques
Statistical Package for Social Science version 21 (SPSS) (SPSS Inc., Chicago, IL, USA) was used to analyze all the collected and extracted data. Normality test (ShapiroWilk's test) and visual inspection of the histogram, normal Q-Q plot and box plot were done to test the normality of continuous variables. The results were presented for skewness, kurtosis and standard error (SE). Normally distributed data were expressed as mean ± standard deviation. Nominal and ordinal categorical data were expressed as frequency or percentage (%). Binary logistic regression was used to determine the associations between categorical variables, and results were presented as odds ratio, 95% confidence interval level and P-value, where ,0.05 indicated significance.
Results
A total of 499 cases and 200 male patients were included in this study. As shown in Table 2 , the ethnicity of the majority was Chinese, followed by Malay and Indian. More than half of the patients were aged between 41 and 64 years and ranged from 31 to 91 years with a mean of 61.93±10.41 years. A Shapiro-Wilk's test (P.0.05) and a visual inspection of the histogram, normal Q-Q plot and box plot showed approximately normally distributed population ages among the 63 .5% of the data were retrievable, which showed that most of these patients were pre-obese followed by obese.
Clinical characteristics
The retrievable data showed that most of the patients had ED problem for 5-10 years. Medications used in study population eD medications
Sildenafil was the most common ED medication used, followed by vardenafil and tadalafil, both of which had a similar percentage of usage (Table 4) . Sildenafil 50 mg, vardenafil 20 mg and tadalafil 20 mg were among the most commonly prescribed dosages compared to other dosing. The results also showed that alprostadil (0.2%), testosterone undecanoate (2.2%) and enanthate (1.8%) were less common. The records retrieved from 61% of the 200 patients showed that for most had "Stable medication and dose", followed by "Change medication", "Change medication dose" and "Change medication and dose" (Figure 2 ). Seventy-five percent of 56 patients with stable medication and dosage were sildenafil users. Changing medication from sildenafil to tadalafil and vice versa had similar frequency (six out of 
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Drug-related problems in erectile dysfunction patients utilized hypoglycemic agents representing biguanide and sulfonylurea, respectively. Monotherapy aspirin 100 mg was the most commonly used antiplatelet agent, which was prescribed in more than three-quarters of the 204 cases who took antiplatelets. Among antihypertensive agents, calcium channel blockers (CCBs) were most commonly used followed by angiotensinconverting enzyme (ACE) inhibitors, angiotensin II receptor blockers (ARBs) and thiazide diuretics. Amlodipine, perindopril, losartan and hydrochlorothiazide were the most widely used agents representing each class, respectively. Approximately 41% of 191 cases prescribed with CCBs used amlodipine 10 mg, 33% of 164 cases prescribed with ACE inhibitors used perindopril 4 mg, 31% of 143 cases prescribed with ARBs used losartan 100 mg and more than half of 94 cases prescribed with thiazides used hydrochlorothiazide 25 mg.
Of the alpha-blockers, doxazosin 4 mg was the most widely used in approximately half of the 147 cases who took alpha-blockers. This was followed by alfuzosin 10 mg M/R (37.4%) and tamsulosin 400 μg (5.4%).
Drug-related problems
A total number of 244 DRPs were identified in 200 patients. On average, each patient had 1.2±2.1 DRPs with 1.2±2.1 causes for the problems. The number of DRPs in each patient ranged from 0 to 11, and 46.5% of the patients had at least one DRP. Under the six main types of problems, "Interactions" had the highest incidence followed by "Others", "Drug choice problems", "Adverse reactions", "Drug use problems" and "Dosing problems".
adverse reactions
Ten cases of adverse reactions were identified and were mainly classified under the subtype "Side effect suffered (nonallergic)" (Table 5 ). All the nonallergic side effects reported were related to the use of PDE-5 inhibitors. Among the 320 sildenafil prescriptions, three cases (two cases of 100 mg and one case of 50 mg) had reported side effects such as palpitation, flushing over face, blocked nose and headache. Of the 93 vardenafil prescriptions, side effects 34 patients), and these changes occurred the most compared with the others.
Concurrent medications
Lipid-lowering agents, hypoglycemic agents, antiplatelet medications, antihypertensive agents and benign prostatic hyperplasia (BPH) medications were the concurrent medications highly utilized by ED patients. Some took one or more concurrent medications due to multiple comorbidities.
Statins as lipid-lowering agents were the most frequently prescribed concurrent medication in nearly three-quarters of the 499 cases. Simvastatin 20 mg was the most commonly used statin in approximately 48% of 363 cases taking statins. Among hypoglycemic agents, biguanides were the most commonly used followed by sulfonylureas. Metformin 1,700/850 mg and gliclazide 120 mg M/R were the highly were reported in six cases (four cases of 20 mg, one case of 10 mg and one with unknown dosage), which included occasional and minimal flushing of face, headache, gastritis, weakness, palpitation, nausea and giddiness. One case of urine incontinence had been reported with the use of tadalafil 10 mg from 80 prescriptions.
"Contraindication for drug" and "Inappropriate duplication of therapeutic group or active ingredient" were the two main drug choice problems ( Table 6 ). The 20 cases identified as "Contraindication for drug" involved the concurrent use of PDE-5 inhibitors with isosorbide dinitrate (60%) and glyceryl trinitrate (15%), and the use of PDE-5 inhibitors in the presence of uncontrolled hypertension (20%) and recent stroke (5%). The percentage of cases in which nitrates were co-prescribed with sildenafil, vardenafil and tadalafil was 4.1% (n=320), 1.07% (n=93) and 1.25% (n=80), respectively. The single case of inappropriate duplication of therapeutic group involved the combined use of sildenafil 50 mg and tadalafil 20 mg.
Dosing problems
Four dosing problems under the subtype "Drug dose too high or dosage regime too frequent" were identified ( Table 7) . Two of the four cases involved the use of a high initial dose of PDE-5 inhibitors. In one, sildenafil 50 mg was used instead of 25 mg as the initial dose for the patient on stable alpha-blocker, and the other had used sildenafil 100 mg as the starting dose. In the other two cases, sildenafil 200 mg and vardenafil 40 mg exceeded the maximum daily dose that had been used.
Drug use problems
Of 244 cases, only 2.9% had been detected as drug use problems. All the identified cases were under the subtype "Drug not taken/administered at all". Among the seven cases identified, six involved sildenafil, and one involved tadalafil (Table 8) .
interactions "Interactions" was the most common DRP. The subtype "Potential interaction" comprised nearly 99% of the cases with only one case of "Manifested interaction" ( Table 9 ). Potential interactions were detected between PDE-5 inhibitors with alpha-blockers (doxazosin, alfuzosin, tamsulosin, prazocin) and a CCB (diltiazem). As shown in Figure 2 , the highest frequency of potential interaction was found between sildenafil and doxazosin (36.6%). In addition, the "Manifested interaction" occurred between sildenafil and doxazosin.
Others
Approximately one-quarter (28.3%) of cases were classified under "Others" with the main problem as "Dissatisfaction with therapy despite taking drug(s) correctly" ( 
Causes of DRPs
We identified 244 causes of DRPs. "Drug use process" was the most common cause, which comprised more than half 
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Drug-related problems in erectile dysfunction patients of all causes. This was followed by "Others" (29.5%), "Drug/ dose selection" (13.5%) and "Patient/psychological" (1.6%). The three most common subtypes of the causes included "Inappropriate timing of administration and/or dosing interval" of the type "Drug use process", "No obvious cause" of the type "Others" and "Inappropriate drug selection" of the type "Drug/dose selection" (Table 11 ).
Factors associated with DRPs
Patients with BPH, lower urinary tract symptoms (LUTS) and end-stage renal disease (ESRD) or elderly were significantly at higher risk of acquired DRPs (Table 12 ) and drug interactions (Table 13 ). In addition, LUTS, ESRD and elderly were also significantly associated with higher incidence of "Other" problems (Table 14) . "Drug choice problems" was significantly more likely to occur in patients with ischemic heart disease ( Table 15) . However, T2DM patients were at lower risk of having DRPs (P=0.011) and drug interactions (P=0.024) compared with those without T2DM. Patients with hypertension were significantly at lower risk of having "Drug use problems" (Table 16 ) and "Other" problems (Table 17) . Polypharmacy was another factor significantly associated with lower risk of "Other" problems. For adverse reactions (Table 18 ) and dosing problems (Table 15) , we found no significantly associated factor.
Discussion
Of the 110 patients with available records, the majority had onset of ED within the age range of 40-64 years. Although other studies have reported that ED affects nearly half of men aged over 40, its actual onset time is unknown. 24 Therefore, we suggest future studies exploring both the timing of ED onset and whether it precedes or follows the associated comorbidities and the relationships between different comorbidities and ED onset must be conducted. Hypertension, hyperlipidemia and T2DM were the three prevalent comorbidities found in the study population. Vascular abnormality is a common risk factor shared between these three comorbidities and ED. 25 The strong association between ED and hypertension, hyperlipidemia and diabetes found in other studies also supports this result. [26] [27] [28] However, the prevalence rates of these three comorbidities were found to be higher than the study performed by Seftel et al on a large ED population (272,325 patients) in which hypertension was seen in 41.6%, hyperlipidemia in 42.2% and diabetes mellitus in 20.2%. 29 The small sample size used in our study is the most reasonable explanation for the higher percentage of disease occurrences.
We found that 16.5% of 200 ED patients had LUTS, which is similar to the finding of a recent study by Zaman Huri et al that showed 11% of 219 ED patients had LUTS. 30 Other studies have found that LUTS is an independent risk factor for ED regardless of age and comorbidities. 31 We observed polypharmacy in 67.5% of 200 patients, and 70.7% of the 82 elderly had polypharmacy. The presence of multiple diseases inevitably leads to the occurrence of polypharmacy, which is commonly observed in the elderly. 32 A retrospective cohort study conducted in Italy, which defined polypharmacy as five or more medications, found a prevalence of 39.4% polypharmacy among 887,165 elderly in outpatient settings. 33 However, in our study, the prevalence of polypharmacy in elderly was misleadingly higher due to the small number of elderly.
Drug-related problems
This is the first study to investigate DRPs in ED patients with multiple comorbidities. We found that almost half of the patients had at least one DRP with "Interactions" and "Others" being the most commonly identified. A study of DRPs in T2DM patients with hypertension found 90.5% of 200 patients had at least one DRP with an average of 1.9±1.2 problems per patient. 34 Another study investigated DRPs in T2DM patients with hyperlipidemia and found 91.8% of 208 patients had at least one DRP with an average of 1.94±1.10 problems per patient. 35 Since DRPs in our study were only identified from the perspective of ED, higher incidences of DRPs are expected when DRP detection involves a wider perspective of different comorbidities. We suggest future studies are needed to detect DRPs from all the different disease perspectives to provide an overview of DRPs. 
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Drug-related problems in erectile dysfunction patients adverse reactions
The incidence of adverse reactions in our study only contributed to a small percentage of DRPs. All the cases of adverse reactions classified as subtype "Side effect suffered (nonallergic)" were related to the use of PDE-5 inhibitors.
Despite the possibility of underreported adverse reactions in patients who were able to tolerate the side effects, this result indicated that only a minority of patients were not able to tolerate the side effects of PDE-5 inhibitors. However, a recent study found that the most common reason given by 70-79-year-old patients who discontinued the use of PDE-5 inhibitors was "Concern about the side effect of medications" because of their poor health condition and other comorbidities. 36 Therefore, adverse reactions are still a major concern in elderly ED patients taking PDE-5 inhibitors.
Drug choice problems
We identified 20 (8.2%) contraindications and one (0.4%) case of inappropriate duplication of medication that were identified as drug choice problems. The percentage of nitrates co-prescribed with sildenafil, vardenafil and tadalafil was 4.1% (n=320), 1.07% (n=93) and 1.25% (n=80), respectively. This result was similar to the finding of Chang et al study that showed the co-prescribed percentages of 1.07%, 0.83% and 1.07% for sildenafil, vardenafil and tadalafil, respectively. 37 Despite the overall result showing low incidence of contraindication, the need to double-check the intake of concomitant drugs is crucial for preventing severe hypotension. 38 There were four cases of concomitant use of PDE-5 inhibitors in patients with uncontrolled hypertension (.170/110). Although low incidences were detected, caution still needs to be taken because the safety of PDE-5 inhibitors has not yet been established. [39] [40] [41] Despite a recent study that explored the use of sildenafil in stroke recovery, the concomitant use of PDE-5 inhibitors in recent stroke is still not encouraged within 6 months following an acute stroke due to the lack of clinical data. 42 In our study, an inappropriate duplication of medications involved a single case of co-prescribed sildenafil 50 mg and tadalafil 20 mg. However, no study has been done on the safety and efficacy of this combination, though recently a study of the use of long-term tadalafil 5 mg daily with sildenafil 50 mg added for the first few weeks showed better ED improvement without any increased adverse events than using only tadalafil. 43 However, further studies are required to provide more evidence-based data.
Dosing problems
We detected two cases of inappropriate initial dose of sildenafil. One case involved the use of sildenafil 50 mg as the initial dose for a patient on stable alpha-blocker, and the other involved sildenafil 100 mg as the starting dose for a patient with naive treatment. A low initial dose of PDE-5 inhibitors has been suggested for patients on stable alpha-blockers to minimize the risk of orthostatic hypotension. 38, 44 Despite recent studies that suggest the use of 100 mg sildenafil as a starting dose due to several advantages such as reducing the need for titration and preventing discouragement and treatment abandonment, this starting dose in patients with naive treatment was still considered as a high initial dose in our study because of the recommended dose in the product insert. 39, 45, 46 Although the result showed low incidence of inappropriate initial dosing, there might have been underestimation of incidence since not all cases were observed from the beginning.
In addition, the use of 200 mg sildenafil and 40 mg vardenafil that exceeded the maximum daily dose was identified. For sildenafil, a study by McMahon showed that 24.1% of patients who did not respond previously to a maximum dose of 100 mg responded to a higher dose of 150 mg and 200 mg; however, the usage was limited due to the high occurrence of side effects and a high rate of discontinuation. 47 For vardenafil, studies have found no significant difference between the efficacies of 20 mg and 40 mg, but there were slightly more side effects observed in those who took vardenafil 40 mg compared with the placebo. 48, 49 Therefore, patients with a poor response were not encouraged to exceed the maximum dose, although they were currently using a maximum dose. Instead, other strategies such as patient education, improvement of comorbidities, normalization of testosterone level, switching PDE-5 inhibitors, daily or continuous use of PDE-5 inhibitors and psychosexual counseling could be tried for patients who are not keen on other ED treatments. 51 Psychological problems related to self-confidence, emotional states and the fear of medication adverse events were found to be the most common factor affecting the use of PDE-5 inhibitors. 52 Other affecting factors included medication-related factors (cost, drug efficacy and side effects), relational factors (relationship with partner) and circumstance factors (nonscheduled medication intake and trying natural products). 52 Therefore, the reason why a drug is not taken should be taken into consideration before further action.
interactions
Potential interactions between PDE-5 inhibitors and alphablockers, primarily doxazosin, alfuzosin, tamsulosin and prazocin, were the most common DRPs in our study. One such interaction was between sildenafil and doxazosin, which could be explained by the significant association between BPH/LUTS and ED. 30 Despite coadministration of alpha-blockers and PDE-5 inhibitors that possess the risk of hypotension, a recent systematic review had found that a combination of both agents in treating BPH/LUTS and ED was beneficial. 53 Nevertheless, PDE-5 inhibitors still need to be used with caution in combination with alphablockers. Apart from that, potential interactions between diltiazem and sildenafil had also been detected. Caution needs to be taken when diltiazem, sildenafil and nitrate are used concomitantly as a study has reported that diltiazemmediated inhibition of sildenafil metabolism may promote nitrate-induced hypotension. 54 
Others
The second most common DRP in our study was "Others" with all the cases identified under the subtype "Dissatisfaction with therapy despite taking drug(s) correctly". The most common complaint from patients was dissatisfaction with the use of sildenafil 50 mg, followed by tadalafil 20 mg, sildenafil 100 mg and vardenafil 20 mg. The main reasons for the dissatisfaction were ineffectiveness of the medications. A recent study that assessed patients' satisfaction using a questionnaire had showed a high satisfaction rate (95.5%) in users of PDE-5 inhibitors. 55 In our study, the percentage of dissatisfaction might have been overestimated as therapeutic dissatisfaction of patients was judged on patients' feedback that was recorded on the medical notes without any rating. In addition, we had assumed that patients took the medication correctly.
Causes of DRPs
Among a total of 244 causes, "Drug use process" was the most common cause of DRPs followed by "Others", "Drug/ dose selection" and "Patient/psychological". Of the subtype "Drug use process", inappropriate timing of administration was the cause assigned for the potential interaction between PDE-5 inhibitors and alpha-blockers. Despite different doses, different timing and different types of combination with possible different degrees of interaction, the timing of administration between the PDE-5 inhibitors and alphablockers remained a concern. 56 However, this result might be overestimated since patients might be warned of an appropriate timing of medication, which was not recorded in the medical note.
"No obvious cause" had been used to explain most of the cases of therapeutic dissatisfaction with unknown causes. This was necessary because of the limitation in obtaining the real causes of dissatisfaction, which was not recorded. "Other cause" explained other reasons for DRPs; for instance, spinal cord injury (SCI) might be the cause of therapeutic dissatisfaction. Patients with a low level of SCI lesion might have a poor response to PDE-5 inhibitors due to poor or impaired penile innervation. 57 There were also some causes that were beyond the control of health care professionals. For instance, one patient with stroke within 6 months insisted on taking a PDE-5 inhibitor at his own risk, and another patient refused to take the prescribed ED drug to work on his confidence first.
For "Drug/dose selection", this involved inappropriate drug selection where PDE-5 inhibitors should not be given to patients who concurrently were prescribed another form of nitrate. A well-established screening process can minimize this problem. Apart from that, although "Patient/ psychological" only comprised minor causes, proper counseling can be given for patients who are concerned about the drugs or the side effects, whereas a financial problem might need to be personally solved by the patient.
Factors associated with DRPs
Benign prostatic hyperplasia/lower urinary tract symptoms
We found that BPH and LUTS have a significant positive association with the occurrence of DRPs. This might be due 
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Drug-related problems in erectile dysfunction patients to the relationship between ED, BPH and LUTS. ED and BPH are apparently linked together with a similar age and gender distribution, whereas BPH is the primary cause of LUTS. 58, 59 A recent study also proposed the co-diagnosis of LUTS and ED following preclinical evidence that had found several common pathophysiological mechanisms in them. 30 Incidences of drug interactions were also significantly higher in patients with BPH and LUTS. The concurrent use of PDE-5 inhibitors for ED and alpha-blockers for BPH/LUTS had contributed to this. Despite recent studies and clinical trials that had found the efficacy of the combined use of alphablockers and PDE-5 inhibitors for both ED and BPH/LUTS, the potential interaction between them should also be considered. 53, 60 LUTS alone were also significantly associated with higher incidence of "Other" problems, which represent patients' dissatisfaction with therapy. The negative effect on quality of sexual life by LUTS might explain their contribution towards therapeutic dissatisfaction. 31 elderly Elderly was significantly associated with higher occurrence of DRPs, drug interactions and "Others" problems. The presence of multiple comorbidities in ED patients might explain this association. 11 Elderly patients were more susceptible and vulnerable to drug interaction and therapeutic dissatisfaction which might be due to age-related changes, for instance, changes in physiological, biological, physical and social functions. 61 
end-stage renal disease
We also found that ESRD was significantly associated with higher occurrence of DRPs. The complexity of medication management in ESRD patients can cause the occurrence of DRPs in them. 62 In addition, the result of our study also showed that the occurrence of drug interaction was higher in ESRD patients compared with non-ESRD patients. Although the study by Rama et al had found a high occurrence of drug interaction in patients with ESRD, the interactions were not the result of ED medication. 63 Therefore, further studies are required to validate this relationship. Furthermore, "Other" problems that represent patients' dissatisfaction with therapy were also significantly associated with ESRD. ESRD itself can cause ED because of the imbalance of hormone production through the hypothalamic-pituitary-gonadal axis and which accelerates the atherosclerosis process. 64 The dissatisfaction of therapy might be due to the ESRD. However, one study has shown that most of the ESRD patients improved in penile erection with the use of PDE-5 inhibitors. 65 Therefore, further studies are needed.
Type 2 diabetes mellitus
We found that T2DM has a negative association with DRPs and drug interactions. However, T2DM was commonly accompanied by other comorbidities that lead to management complexity. 66 A recent study showed that at least one DRP had occurred in 91.8% of T2DM patients with hyperlipidemia, while another study found 90.5% of T2DM patients with hypertension had at least one DRP. 34, 35 The inconsistent result in our study might be due to DRPs being observed from different disease perspectives.
ischemic heart disease
The contraindication of nitrate with PDE-5 inhibitors might be the link of significant association between ischemic heart disease and drug choice problems. Although PDE-5 inhibitors are contraindicated in patients who take any form of nitrates, for patients who develop ischemic heart disease after ED, nitrates are suggested not be taken within 24 hours of a sildenafil or vardenafil dose, and 48 hours of a tadalafil dose. In the case of emergency chest pain, non-nitrate-containing agents such as CCB or a beta blocker should substitute the use of nitrate. [39] [40] [41] 67, 68 hypertension Patients with hypertension were significantly less likely to have therapeutic dissatisfaction. This indicates higher therapeutic satisfaction in hypertensive patients compared with patients without hypertension. Nonadherence and treatment discontinuation of antihypertensive agents were common DRPs found in hypertensive patients due to ED development after using certain antihypertensive medications (especially thiazide and beta-blockers). However, improvement in adherence to antihypertensive agents was observed when a PDE-5 inhibitor was given for ED. 51, 68, 69 This suggests that proper management of both hypertension and ED might produce a better response towards therapy.
Polypharmacy
Drug use problems as indicated by "Drug not taken/ administered at all" were found to be significantly less likely to occur in patients with polypharmacy. Generally, polypharmacy was associated with higher risk of DRPs. 32 Increased prescribed medications will generally lead to medication nonadherence. 70 The only hypothesis that can be made from our study was that ED patients with polypharmacy might indicate the presence of multiple comorbidities. This 
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huri et al might lead to more severe ED and the need to urge patients to adhere to ED medications. Further study is required to explore this relationship.
Conclusion
DRPs occurred in almost half of the total cases identified. "Drug interaction" and "Others" were the most common DRPs identified. Factors such as BPH, LUTS, ESRD and elderly were found to be significantly associated with the occurrence of DRPs. Therefore, early identification of the types and patterns of DRPs and the factors associated may enhance the prevention and management of DRPs in ED patients with multiple comorbidities.
Limitation of the study
The retrospective nature of the study can lead to risk of bias because it was highly dependent on patients' clinical records as the only data source which is a limitation to the study.
